Abstract
Introduction
Dietary fiber will affect digestive physiology in pigs and influence digesta flow, voluntary 33 feed intake and thus nutritional absorption and feed digestibility (Bach Knudsen, Hedemann 34 et al. 2012) , in addition to manure odor and ammonia emissions (O'Shea, Gahan et al. 2010) .
35
Thus, different factors such as grain type and their chemical composition as well as cereal 36 derived endogenous enzyme activities will affect gastrointestinal function, bacteria population 37 and microbial metabolites in the gut Högberg, Lindberg et al. 38 2004; Bindelle J., Pieper, Jha et al. 2008) . These effects will further 39 depend on the size, solubility and molecular structure of the dietary fiber (Bach Knudsen, and diet composition. Also different grain types and varieties with parallel variation in the 48 fiber content, as well as different biological systems and individual biological differences 49 between subjects will influence the monitored experimental results. However, not only 50 digestibility is important, but physiological properties of beta-glucans are also significant for 51 both animal nutrition and health. Despite different reports on digestion of cereal beta-glucans 52 based on quantitative recovery (Fadel, Newman et al. 1988; Bach Knudsen, Jensen et al. 53 1993), there is less information on quantitative changes in their molecular weights (Mw).
54
There is a few studies showing changes in the molecular size of oat beta-glucans and of wheat 55 and rye arabinoxylans during digestion in the upper GI tract (Johansen, Wood et al. 1993; 56 Johansen, Bach Knudsen et al. 1997; Le Gall, Eybye et al. 2010 
Experimental procedure

89
The total experimental period lasted for 14 days; a 5-day adaptation period followed by a 9-90 day experimental period with collection of faeces the last four days. The pigs were given feed 91 twice daily according to a restricted Norwegian feeding scale (Øverland, Granli et al. 2000) .
92
The experimental animals were fed in pens designed for individual feeding in a room with an 93 average temperature of 20.4°C, and had free access to water. 
Sample collection
96
The pigs were slaughtered at a commercial slaughter house three hours after the last meal.
97
The digestive tract was separated from the animal at the slaughter line, and the collection of 
Analytical methods
105
The four diets were analyzed for yttrium by inductively coupled plasma mass spectrometry 
Data analysis
Analysis of variance and significant differences among means were tested by one-way were declared at P < 0.05.
176
Results and discussions
177
Molecular weight distribution of soluble barley beta-glucan (Mw-SBB) in the diets
178
The SBB in the four experimental diets exhibited similar monomodal size distribution as seen 179 in Figure 1 . The Mw-SBB of the four diets however varied and the diet including the barley 180 variety Magdalena (hereafter referred to as Diet-Mag) had a significantly higher average Mw-
181
SBB than the rest of the diets. The diet including the barley variety Karmosè (hereafter 182 referred to as Diet-Kar) had the lowest Mw-SBB of the four diets (Fig. 1) .
184
Effect of digestion on molecular weight distribution of soluble barley beta-glucans (Mw-
185
SBB) 186
Duodenum -beginning of the small intestine
187
The results show a significant depolymerisation of the SBB already at the beginning of the 188 small intestine (duodenum) (Fig. 2) . The average molecular weight (average of all diets and of diet (Fig. 2) . This showed that the Mw-SBB was depolymerized and that the reduction 193 resulted in two significantly different populations; one population of high molecular weight 194 SBB (HMw-SBB) and one of low molecular weight (LMw-SBB). In the literature there are many studies on fermentation pattern and degradation rate of barley beta-glucans in pigs.
196
However, there is scarce information regarding changes in molecular weight of barley beta-197 glucans. For oat beta-glucans similar depolymerisation pattern has been observed (Johansen, 198 Wood et al. 1993; Johansen, Bach Knudsen et al. 1997) .
199
The average HMw-SBB size distribution (as average of all diets and all pigs) was 940 
Ileum -end of the small intestine
212
The average molecular weight of SBB in ileum showed a significant decrease 213 compared with the duodenal samples, from 460 kDa to 250 kDa respectively (P< 0.05). The 214 corresponding decrease in AMw-SBB compared to the original diets was 75%.
215
The results showed that the SBB was depolymerized throughout the small intestine 216 with a shift towards a higher portion of LMw-SBB in the ileal samples (Fig. 3) compared with 217 the duodenal samples. Thus, the low molecular weight portion increased moving through the 218 small intestine from the duodenum to the ileum. The share of HMw-SBB decreased equally, 219 and again, diet-Mag had the highest Mw-SBB and the largest portion of HMw-SBB (only 28%) in the ileal samples, with diet-Mar the lowest (15%) (Fig. 3) . This is consistent with 221 findings for oat. Johansen et al. (1997) showed an increased depolymerisation for oat beta-222 glucans going from the proximal to the distal small intestine in pigs. Thus, the oat beta-223 glucans in the distal small intestine after 3h post-prandial showed higher depolymerisation, 224 decreasing the share of high Mw oat beta-glucan. Tables   Table 1 
